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CONSTITUTION: When the wavelength of incident light is continuously 
changed in 

an etalon 1 , a light intensity signal (j) which is outputted from a sweeping 
light receiver 10 generates a plurality of peak signals 2. The sweeping signal 
(g) whose frequency is continuously changed and light to be measured (e) 1 
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frequency Δf of the combined light (h) is located within an analyzable 
frequency range of a frequency analyzer 8 during the sweeping of the light (g) 
without fail. A reference frequency (c) of a reference frequency 
f<SB>K/SB> 

is the same. In this way, a measuring reference frequency Fsa of a measuring 
reference peak signal of the light (g) at the time point 2a when the beat 
frequency corresponding to the light (c) (or light (e)) is measured in the 
analyzer 8 (or a peak signal frequency Fsb at a time point 2b) is determined 
(or specified). Therefore, the frequency difference between the signal 2 and 
the measuring reference peak signal is obtained by multiplying the number of 
the signals 2 in the region by a frequency interval ΔF. Finally, the 
frequency of the light (e) can be computed by the specified expresion. 

COPYRIGHT: (C)1990,JPO&Japio 



03/05/2003, 



EAST Version: 



1.03.0002 



® b * m # n jt (j p) ©n^ihm^m 

© & m n Wt & «'CA) ¥2-17421 

©Int. CI. s ftSIJiB-^ Jf^a#^- ¥fi£2¥(1990) 1^22H 
G 01 J 9/00 8707-2G 

®# m Bg63- 167614 
@ib S Bg63(1988) 7 J3 5 B 









m 


fin 






© 


S3 


SB 


jt « 


« 


s a< 


if 




it 


a 




t fz 






ic 83 SB 


1 
















a aft 


a 


*> 


r r g 


IC 


t tr 








aft a 


ffi 


» 


^> 


n 


fc £ S 


















© aw 


SE 


2i 


m f 




? /S 




© 




aft a 




W ffi 


a 




a aft a 


2 






St 55 © JS 


El 








£ L 


T 




m -r 












aft a 




m ¥ 




c 


9a) £ , 


(1) 




s 


a a a «• 


ft -r * 


2t 


* it * 


ta * ■*- s s # Jt 


83 SB 




tr 


— ? 


m 


^ © 


•5 




© 


. 83 


SB 


it a 


0? 


g 


« ail 


m 


c 


3 


) £ , a ft 


a *< « 




to i= 3E 


ft t 4 » 31 * « 


ffi it 










« & 


IC 


83 


SB 


m aft 


a 


# Hr 


g 


IC 


t tr — 


tu 


■n -t 


■5 $ 31 Jt «S 


( 6 ) 


£ 


. C © 


fs ?i jt m *> t. a 


h 9 


aft 


a 


ffi *< 




t. n 


tz 


£ 




© 4ft 


m 


ffi tr 






ffi ^ £ 






n 


•5 ffl 31 Jt © 


it 56 ffi 


* 


& tb -f 


s m ?i * s * g 


iffl SB 


an 




2 J? 




- ? 


m 




£ 


© ia 


© 


f — 




ffi 


^ a «• 


c 


10) 


£ » £ © ti? 


31 itg 


it 


g £ S3 


SB fi» 31 it aK £ © 


st a 


-r 




f — 






a 


St 


a 


? a 


( 


9b) 


£ 




83 SB aw 


R3 


IC 


ft 




o > 


( 


1 ) £ 


. te a © jt a> * 








aft a 


£ 


S3 SB 


b* 




? 


m ^ 


a 






S 


SM ffi f 






© 




s * m 




g ( 4 


) £ , £ © it iS 


— 9 






ic H 






tr 






m & 


a 


(S *» 


5> 


83 


sb » an 


K 


g 


© 


a * * £ m 


SB «! 31 


* 


£ * £ 


fi£ L T t — h Ji 


Sit 


© 




aft a 




» ta 


■t 






aft a 


» 


as ^ 




( 


9c) £ 


aft 


a 


«■ 


St 56l« 


it «• Iti 




•#• -5 * 


& j£ g ( 5 ) £ . 


* {S 




fc 


it aft 




ffi 




H 


o 
















© 




& fiR g *> & 


m fi s 


n 


5 6 SE 


it © it SSffi * & 


(2) 


BI 


SB 






aft a 


£ 


12 










aft 


a 


«• ft -r 


tb 


-r 






g ( 7 


) 


£ . C 


©^J^JtS Jtg 


« ft 


IE 


ffl 


2S* 


Jt 


«■ m 




•f 




ft IE 




S i?B 


it 


us 


( 3a) 


*> 


e. 






Jft it ffi 




© tr — 




£ . 


BJ 


SB 






g *< 




© 


a 


iE m 




JP it 


* 


ia 






fig 




a a *a eh ic 


A o 


£ 


£ * © 


tr- h a aft a «■ 




IC 


S3 


SB a 


aft 


a » 




g 


IC 


x tr 






aft 


a 


a *< m 




a 


f 


s a aft a# 


»T g ( 


8 


) £ s 


13 sb m 31 jt g it 


& n 




£ 


* ©; 




IE ffl 


ffi 




f 


- ? 


ffi <t © 




aft 


a «• k 


g 






IDA* Ai 


Jt&ffi 


ffi 


n »c # 


* n s S3 se x * 




2 




H aft 


a 


£ L 


T 


* 


w 


f 4 


R iEfll 




a a a 


D 


> 


© 


% a to 45 tt 


lc T ffi 




S8f 


- 9 ffi 9 *. 


JJ ft 






( 9d) 


£ . 


83 


SB 




iE ffl 


tr 


- ? 


ffi 




£ S3 SB 



-139- 



m £ & m e - ? m ^ t © isi © e - ? m ^ a £ tf a 
^-sKiEfflf-^m^aa-a^BJ: (?e) t . © 
t2iE/Bf-^fi^na?acrti-a*ftb--j'© 

^a±fi3E8IEro-&*»J3&afc<fctfB5Sa*M£&^ 

«asa*'t>B3iei^ o ><omwttj&Vi&z&tii-i- 

*i*D>KiE#& Of) t*iifc8*5l o. 

* m g an £ s is . 

3 . ss "« © » «j <£ sa m 

ti. 

[ fit * © a w ] 

Msjsstosts < s » a ) *iS»sa:i=»JS^-5* 
*•/ >f*S*<ttBS nri'5. +■ t> *> * &m 

W^S^t — u>htt#JIB7fcatt#85c*JL"C. 

4 5* « iH L — 7 5 5—1 2 © A Mi (c T fll 



ft B3 ¥2-17421 (2) 

« k r « s n , sss^-iaicriiifT^isi** 

180* RKSnr. « - 7 i 5-1 2 © B & £ 

&mitm 1 i*&Bj*#tifcSfja*att^ — 7 s 

7-1 2©A^«-iSiaLT. # S!) i 5-1 5t?ai 

ft # isi a< 1 8 0 • KestiT> /x - ; 5 — 1 2 

-1 2<DB^4i8i8LT, 8SJ ; 5 - 1 5 fi»jf 
2f ft 1 8 0 * SKJilT, ~ — 7 17-12© 
AiS^gliJftTRillSitfflgSSl 6^A»t 

4 „ * , SiWSilb «»-7 ; 7-1 2oB)S 

|SJ ;&< 1 8 0 * KeSftT* - 7 1 v — 1 2©A 

^«-iaiiLT»aii£3tfflS7fesi 6^A**ns. 
t l t , ia»a j 7 - 1 saHst siic* 
a ic 5p *t 1= # » 5J fie k » 1* & n t i» s . 

& g * g 1 4 . 1 6CAAt«*l*« fiitf 

ainSTfebii-t-n-E'nss; 5—1 3*gs it 



7-1 5tSfl LtiiTf *as*< 
£C4„ AoTx # » i 5-1 5*55W^I°I^» 
atSiSSJESl 4, 16i'&lllA*ft5Sl)l 
a 1 . bl ICIi, I50l:«tJ:7K, T 
iittU b - — ^afe©*<S»IWlc4i:S. 

3©b'— ^tt»©f-jr*-fiPtt-t©*©iftfilCj* 

i5Lfcffi-C*5©T?. ffSSiV-lSSr^toJE* 

t.nfc«^E«D 0 *M*»»s*fc»#©*e- 
? « ® © a n 0 , n, * a -r m* . 

Siteb©»gAtto 5tt**J. 

A - ( n 0 / n , ) A o - (1) 

L4> L, I4BC*tv-f7-*V> : F»!)-iffi 

ffl L * & £ ilM S SS K K l' T , 3fc © « g A «• iE 

tS lc ««;£-*- 4 »!> ic tt . B3£Lfc&b - -?2ftje© 
an„ , n, $l65&Sft<«S. 

* a i lg *< * -5 . -i-tit,*,^ B3i$Lfc«5S#» 
ESDo < S«tS«S4 < *5. * © IS 3U 



ffl S 35 H £ A ffl ft 5 El BS A< * * » # S» SE 3t 

m © SH » Wx.«Sjffi»f*<5GHz(jliJ 
ft A - c / f ) ©«6ttB3ffi«Se©ffi«Do tt 
ftl OtiSaTil' 4 1 . 500 MHj»)86lift 1 m 
K 'i 5 , 

C©J:?tt^»d*»jB-*-Sfc>i»l=» IS i£ SI 

*6jKS*ffl«.'-cii!isBi*a f t « # & a 
Af (-f±f 0 ) #-rse-h7fe*^T. e - 

h**S*S7«aifClE»L, C © b- - h (I 

*t © tr - k ei # a a f tja&attirrgicTawiS-*- 

KiCio-C, »iWS7t©raStaf«-13.5J:^ 

lm, -AaKaatatftrrSicTtftrr-essra 
S£ac»i-s©»flTWftEajft[aecBA<?fffi-r5. 



-140- 



ttOfl¥2-17421(3) 





tr - h si afc a a 


t o> si & a it 


)i 


5 J£ * it Si 


P3Sfa*<ii«EW(cKE 




/h s «,» © x m s *j m. 


■e * 5 *< > a 




a «£ a f n & 


31 


it £ & fi 1~ * 


is si it t x - 03 m ?i it m * s, m 


iH^sitfi i ti><m. < anrus 


i 


tr — k si $ a 




* ft 4 Ji? SI it 


©it4iffi*«ai-r4i3 3i 


it g it S 






tr — h ja se a 


t 


. C <D m 31 it 


2 it 8 t S3 Si m 31 * iS t 


© S3 1= ft 


a f © ± ft m a «b « 


ic a r> x m s 




5 4 A< ^ bj fig 




* ft il i D 


ffia©itA-b-o 


03 it •£■ JS 


i=<c»). *s » « c & 


m m * © ja m 


a 


f jffl £ T? £ 


m 


5 it & K & 




it 4 31 












i * SlS L T 


tr - hsi«ca£*r-*-5£ 


SK it €■ Hi 


45 ic x i8 # © H i& 


f& 'A ft & <o $ 


w 


5T fife a » Sn 

J HD /Mi ih m >PU 




-i" 5 it £ & S 


c®it^s)Effi*'t.ai 


A J ti 4 


BH 14 it l» -t? I' a + M 


Hz -e * 5 © 1= 




L T x it © El 




fiic it <0 it 46 Iff 


*ttlU-r5^fi£itSitS 


4 > C 03 


aasiEwaGHzW 


ic a co t? ± 


te 


tr — h fil i* t* 




St * 3f * s a> 


£Hi:*j£ft4£s£it<I^ 


03 t — r- 


A f 14 "T <* ic ± ffi » 


w *j fig si afe a 


Sri 


«. M «r x 


S3 


i* & A< 4^ Br iil 


fiessi*a*sifflicAofct 


§ -e © tr 


* a m tt » c <o ± 


6 t £ m m c s 








1 /»^ UA C 




13 31 it S 


/TJ -T3 CU -Ulr *l» A< %h ** 

c. x ffl IK AX « 3a£ «IC 


ftti l- * ik + X 
n*J 3t 1C 9 O 


& 


31 *• is J: Tf i 


it 


i5 ^ (ft * ^ 


ftiitasaa^ic^sft 


5 -x 9 o 




S IS 








CO «■ fth it » 




© -3 6 03 > 


4 ti < % £ Si & » 


iS IS C I ■> T 




iOI * CO E9 at 

Iftl >*l* (PC 


it 


a w g *< m as 


*-*-3IU?l t- 13 ^ i- a ifc 

<T AS V\ >*J ca 1*- ^ 0>C 






§ 5 it Si fi »] 


HZ. 






T tr — h Si % 




same 


i:i*ll5iti 


e 








7 ft *f © S3 St 


a^fflssspaasat l 


x na-t- 


c a js *■ « i* s ^ 










«ij s tt ® m 


a»m#gi4. *f-^ 


m 03 -3 


i: se ss as «• *? & -r 


■5 «> IC # J8 




O 3t « S «« S 




03 , it iS K S 


*«Ki»]ffiit*ia«L/:« 


& iz m & 


8 B C f l' T li , 3£ 


i$ a * a * s 


■t 


s & $ it * fib 


S » Ir S c T tr 


-r-H«a«aa<re*ft*: 


4 3 © i£ 



«HSEf-^n#4flISSi«6t'-^©^4©Ea©f 

-?i§a*n»t« f-^s^a«-a*u:4, 

»J5£i*i<SSi»:a4 e-^{f#a*J<ttf»iBISf- 
*<f<fl=*)JS-#-S f - hSI»affi*^«il«Sit© 

siigs!a«-»to^«sa!!a»to¥a4«-«ax./: t>© 
X- * s „ 

Mi (4«A£SSiJSSi!Sa«-W-r5KiEffliStPit 
-S-to*f5ttiEfflSi9itiS4. itig (iS C © 8 
Effia*ft*a«Lfc«6cH»a»|(rSKTtr 
- HS3ifiaffi*<1S^ftfc4#©ttjEffla!¥f-^ 
fi^©S3iS£a*BEiEffla^Sialfa4 LTStBti 
KiEfflSi?ifi3SEa»£rJ#a4v KiEfflf-J'm^ 
43MSSiSSf-^©^4©B5J© f-^/i^a*^ 

a-rst2iEfflb--^m^afta¥S4. ^©ttiE 
fflf-^fi^^a^ai:Ta-a*ftf-^(i^a 

4KiEfflS^Siaa*>J:^a«S2Si»Si»;a*>t.i 

a4«-»x.fct>©-i?*.5 < , 



c ;n 


] 










* r 




C 03 it "W T ffi ffl 




ft 5 


i5-D>©1$tfe.& 


S'JIt 


i 


. 35 2 H ( a ) 




* 


A i l: x ^ □ > l 


(4 # 5 


7* 


X (4 * a 3? © S 








Uu © s 


ffi 


ic 09 x. II & a IIS 








it^ 58 




T * 0 . S ffi C 


li 


« S 


ai k * * sa « -r 5 


4 s m 


* 


d © rt 8B r- R W 


«• 


e & 


L x A -Ti it © afc s 


x *< — 




© * f* * « -r 


4 


r n 


auA'^WASfts 


L *< 


-> 


r . A W it © « 


S 


A «• 


» si w «c gg it * -it 


ft . 




2 H ( b ) ic * 




-t r> 


IC x 3. 9 n > l £• 


as u 




it C «4 (2) SC T? * 


* 


ft s 


a W !? n , Jl * d 






s * s * g Ha 


A 


a m 


ic t* — 9 (§ ^ 2 a* 




o 










A A 




A 2 / (2nd 


) 




~ (2) 


<£ *> 




a s a * si « a 


ffi 






a is] is 


A 


F tl*IK c * 




a -r 


5 C 4 IC J; o T x 






* ft 5 „ 








A F 




c / .-( 2 n d ) 






- (3) 


i- <£ 




^ . & £ - 9 ® 




2 ffi 


£ IhJ © S3 & a Is] PS 


A F 14 


jr. 


9 d >2©&S43 




(2nd) IC x S 



-141- 



* 3 o 



L 


fc A* 


-5 X 


» }S 51 


5* 






y> tii 


2) 


ft ^ 


ic li 


55 2 


a ( b 


■) 
/ 


I; 






& n<] 


W 


IS » 


© f 


— ? 


tm 2 








5 


o 








Jt 6 


56 s © 




-*r 
/7 


IC 


li 


li i& 


a 


ft 1" 


5 M) 


51 it 


A< A ft 


c 


4 1* 




fife 


IC 


14 


an 


5E it 


*< A 


M * ft 


-r 

t. 


^\ 




© 






* £ 


CO & 


sK it 


IC fc # 


X 

o 


u»* 

c 








a 


IS3 51 


* 1= 




fas 


XX 


yj 


JTr 




© # 


»f 


UB ic 


A S 






aX 


VJ 


S 




Jt *) 


is) 


-5 T 


. tt 


$ Jt 


ic « J5 


9^ 


'X. 


f 






& 


ICr 25 


T (III 


52 S 


n fc b$ 


Jt 


1— • 


& 


It 






f - 


5- (f 


*f © 


DISS 




pa 




a 


»< s 


* 


us m 


52 * 


IC « 


Kt5 










is a 




•e m 


52 * 


ft fc 


8$ j& IC 










51 Jt 


© 


± 


•e © 




ic fc 




f 






m & 


a 




r „ 


* © 


f — ? 


(i 






m 


a m 




^ £ 


© IB) 






a 




© 


IB) 


ic W 




<t a 


ic ira 






a 




A 


F «• 


% 




<fc o 


x . 


a t? « 


IC 


& 


as 




Jt © 


m 


i® 3 


a 4' 


* to 


ft a ti 








S 




m. 


t£ 5 


IS © 




n '& a 




2 


© 




ie m 


16 


* ft 






•t L T 






© 


jt 


& w 




% W 


m s 




Jdc * ft 


T 








» fle 






ft X 


(4 % 


«e -r 5 


iSt 


n 


& 




85 9 




ic T 


83 fc 


3 ffl 


© jt c 




e 




f 


A> ^ 




* n 


T * 


© * 


l£ SB 


c 

!? 




i£ 


m 


* ft 






fc x 




6 14 H 


flJc 


a 


f 


s 








Jt g 


€■ to 


At5 


IW 


?i 


Jt 


Si 


tr * 


») 


US 6 


jfr> £ 


to 


£ ft * 


KJ 


SI 


Jt 


s 


14 Jt 




r 83 


fc Jt 


& fi£ 


g 5^ 






ft 


5 




& 




4 © 


to ft 


Jt £ JS 


T 1 




g 


£ 






L T 




i£ * 


h £ L 






© 




fiR Jt s 


■r 5 


o L 


fc A< 


-» T , 




© 


A. 
C3 


fiE Jt h 


IC 




a f 


s £ 


Jt 3 1R 


g 


4 


■e 


3 « S ft 




a x 




ft S t 




h 






a a 


f 


C © 


tr — 


h 3 


a a a 


f 




ft 






8 7 




fl *7 


© 


a. 


& 


Jt(i^ 


i 






Iff-S 


8 -v & 






ft 




o v- 


© 


8 li 


Afl 


s ft 


fc £ se 


d 




i 


IC 


# * ft 



ft 5 . 



$ ft 5 


Jt 








SiJ © 


ic ie n 


$ 


ft 


# Jt a? «• 


& 














a *< 


i>< 31 e 




ic ge 


Jt 5 ffl sr s 


* SED a 




a © 


a 14 ic » m « 


»j £ jt 


£ 


)8 51 


f - * n ^ a * 


14 , }§ 


51 


jt*< 




in 




°i 66 a 


m 


a »5 


pn (Vi *fc «^ 
Cl: Uj 17 At 


IHi 


z n 






. * 


* L T . 




© 4* 


a h 




a » 


Mr M, jt. «r 

K SX «• » 


■ij 
ffl 


T 0 


jt © an 




S 19 




] 








IC s 


Et T * 


3ft 


aft a> 


«l aft a 




Vr S 


S5 1 B 14 


H 


JSS 09 


f - ? 




^ is 




J' 


SI T? 


<5 s 




ft 5 . 


2S H & 


a 


f 1 






? <i 


14 n iz 


>>- 

Jc 


7 T 




— 


? ft 


ft 5 0 c; 


© 


Jt iS 


» i- ft 




* * 


© flh ic » 




551 © 


& a *< 




Ml » 


U < Jt 7 


r 


-f '< 


a f i 


£ 


14 $1 




/ v 


Vr riT 
PI ''J 


m it t 




« A 


PS j* Bf A 
W JR 


( 


till <iT 


4 14 — 


SB 


© Jt 


jC* 5fr jiff 
CK Ijn 




An. pd 


ic J; 5 


-7 


- r 


-tr 


IS 

Tiff 


J 1 7C 


■=> © m 




m ^ 


n Jt A it 


M 




o © Jt 




m vi 




T 


y a 


O 






A Si is ft 


2 




W ic SE 




■t 5 


AS fT 1 


0 


a "?? 


> - © 




51 Jt 


X - c © 


Jt 




r -f ' < 


IC 




•5 - J£ 




% a 


file 8 5 


14 


jt a 


5 . •€■ L 


X 


V 1 — 






. * 


9 *"">• jS ffl 




ft 5 


Jt S 7 




>S til 


m R *& 


m 


SB 9 


i4 fa 51 


Jt 


g © 


W IS * ft 


X 


fc (3 


tz it £ 


© 


S © 




m 


S !» 


A< S * 


ft 


5 . 


a n * s 


mi 


■r * 


Jt h 14 




« Jt 


5£ Jt e © 


m 


« a 


ic g£ Jft 




ft r 


i ? 0 > 


1 


© «5 


« & a 




Vf IS 


ffl It S 


to. 


a f 


5 tr- 




El 


to © 9 


d 








-142 









#53 ¥2-17421 (4) 



m. m m. 

(ffl © 2S 48 S m. a 


* St i 




iE ffl 






fS ^ ic 




5 BL 


iE 


39 to S ft 5 . *■ 


L T ^ H 


HP 


Jt IC 


*) 


tf — ^ li Ic 


5 ail 5E 






aft 




S f — 9 


If 




© 


it a * d £ ic 


<fc r> T ■» 




ss a 


IBI 


to * ft 5 . «k -> 


T , i * 


D 


> © 




d ( - c / A F 


) 39 to 




ft 5 


0 


ffl W W tt ffl * ffl 


x & au 




jt © 


IS 


— H f& Pi «• H EE 


«r ffl V> X 


1% 


W t 




© jt zft s an m ss 


8. © « DS 


B: 


iE * 


5? 


* 4 . « s jt as 


3 *> t. to 




* ft 


fc 


* ft -r s 3 t - 


U > h t£ 


s 


* Jt 


c 


-f '< 9 «• ffl V T 


jta ft 33 


4 




^ 


«?34 lcl4ffit^Jtaa3© 


s 


m it 


c 


a j* ft f * <r -it- 


x Wr ini 


Jt 


e *< 






ic . Bf IE 


ffl 




Jt 


HI Bl '« a Jo EB ic 


A S £ <■ 


© 


f — 


h 


k a -r 5 . * u 


T , -t © 




to w 


Hi 


sg 9 ^ ig to i- 4 


0 








as 6 y> to * 


ft tS 51 


Jt 


S 14 


83 


m A- ft 5 £ £ t> 


ic > 85 iE 


L 








51 Jt£ Jt 


IS 


1 0 




© J3 51 Jt S Jt S 


1 0 © to 


ft 


ft 


14 


jt a ffl m ^ j ic 


EE » * ft 




0 A 




ft ^ j ic 14 S3 2 


a ( b ) 


IC 


B 1~ 




|S| K 4 F g 1: f 


- ? ft *t 


2 


f> ( 'Ji 


t; 


© jtasffld^ j 


14 83 fc SSi 


^ 


fSk ffl 


65 


14 W Z. li -7 -f ? 


0 3 > b' 


a. 


— 9 


X 


. rt ffi ic an & s 


a 


F 


s a 


% 


a j* a » to * a 


9 a . t 




^ (I 


■f 


e - ? m ^ a a 


to ^ a 9 


b 


. a 


ail 


f «• jj to -r a « 


ait a jj to 




a 9 


c 


n to ft tt ffl «• t* 


iEtifc 




© 


iE 


sd«- J¥ to f 5 BE 


iE ffl a n 


sic a 


» 


iE ffl f - ? (f ^ 


a n d «• fi- 


a 


•5 



l©?»ffl(l<Jit5ttffl (2nd) ^»lfitiiJ , D> 
HE iE # S 9 f ?OS?8*<flJ|I^D / 7 A t LT 
'ttlft S «XT l» 4 . 

& ic , COi5i:(l|lS*nt)taSi«S»Bffl 
!ftft:£J330*ffll>T5fti!fl-4-4. 

jfe-fx &ji|tttiS4«-«f*LT, « i$ # c 4- ifc £ 
iSS5^«A**i. * L T , IS 31 * 3S 6 © B SI 
t£k *fil'H*tt«'6at<Htttt^fi?ll!liet 
4 £ > )S?lpt8<ofi3«!afs 3Bi:it 
J: 9 c ifft 4. |§j »$ ic , i ? o v 

1 * ft- L tSff 5t 1 0 a 4- b Hi A S ft 5 *S 
ffi /I % j c ti f - ? i ^ 2 *< - £ 19 ift a IUJ RS 
A F ( - c / (2nd) ) 

fi£ ;* ft T , §sJ*h i LT^S*5KSS 7 TS/S 

n5C-hJ9&8Af ( - f i - f s > 14 IS 51 * 
jfflHaa f s ctAS < ilEfbti* 1 , d©tr- 



»6 ^ ia a la aa i- a as ,s -e > pi & a a B? s 8 « 

T , fiaSljfcgfflfli&afsA'Ji^LTfcr-hfiSilfc 
a A f *>< B5 Jg # «t ^ fte W * a 15 fifl «• * n 4 £ , tr 

t lt, -e©e-h«iisaA f a* aw s in fig «> «5 
in f»j c *>- 1» r , *?sa©^jic*>i*af-?ft-^ 

2 *< a A i! Ic £ L tz D5 *S Ic *s V 4 tr - h J3 & a 
t » * £S JR a . * tz * © P5 .£ Ic a if 4 JS ^ f — ? 
S^2*ffl£S*f-J'1^2 a tt5. I. iz fi< 

*> 6 ffl S 31 iP « & tH F sa*< (4) £ T * S 4 „ 

F sa- f i ± f a - (4) 

* ic , *ig)SS4t»ttLT, & iE JT] H 3» 3fc f 

**6lS55^*<. t LT. fcD 31 j£ & 6 £• jg Si) 

LT, ffl?litg©SSf»fs *±»Dfl«!*^5. 

•T 4 £ , ^sE*fi^i©tr-h«iS£aAfa<B!I?B 

# w °r fig pi & tic m m ic a /: B$ Mi t m m a m w ?* 

8CT*oe- h J3 « a A f © tl" dM *< nj fig £ 4 
J: ■» T •. B3jeELfcS!^*ciigfcS©#jilfiTKiEn] 



t> K iE ffl K i» Si ift a F sd*< (5) St T * j£ 4 . 
F sd - f j ± f o "• (5) 

* ic , RIfflS»f-HI^2 d tilll«ai*f 
— ? <I ^ 2 a £ © [lil © f — 9 (I « N d *St»-4- 
4 o 04 *. UT 5S 3 0 tc 43 l> T 14 , N d - 2 i «£ 5. 
* , f - ? tE ^ 2 ffl S f& © a «E » El PS A F * (6) 
5S*ffll>T*i64. 

A F - ( F sd - F sa) / N d -(B) 
£ T , x?D>l«D«)ffiW«ttI (2nd) 
d< it » IC T * * 4 . 

* ic , 3fei3JRS4*»fl:LT*5aiaS£af ; £& 
-4-4 3 b — U > htiiill£f e *Jt^^S5^s5 
<„ -t L T , B5l*H6*fi»LT, UW* c i 
KiE/fl2SiSifcf©tt££l5I — #«HT, Jfc & Iff <i *t 
jKeV4»MSf-?S^2b*eSL. * © 
B*©r— hff^ffo «• St a« 4 . *lc»MJSf — 
? If ^ 2 b £a«3£fi$b'-?ff^2 a £ © RiJ © tf 

-?i^aM*stati. e - t <i % 2 *b a © 

HttttB8PSAF»><J)ttb*tiTV'*©-C, Kausf 



- 7 ft ^ 2 bcaet4B5l*»»HitaFsbli 

(7) 3C T * S 5 o 

F sb - F sa± ( N • A F ) - (7) 

L />< o T , »«MS*e©««t»fl4ffl?l*g 

© « as a f s icflLtt-hHSftf D fc'i^-rn 

Tl'iOT, Jjl»S«fflS*e©«aiEaf«4(8)a 
T !J 111 S ft 4 . 

f - F sb± f b 

- ( F sa ± N • A F ) ± f B 

- f , + f A ± N • A F ± f b • (8) 

<i *3 , S*CCEffl*nTl>4 (N • A F ) ©fiTi© 
T±J 3^-14, »»ISf-J'fI^2 b XliKiEra 
tr - * « ^ 2 di<ill£S*f-?g§2 a IC « L 
Ti'fno35Pli:fftTi'4i'i;jioT£i 0, 

Sm5©fl)SlCfc^TI4S&IC-?-©7?^A<£i s„ 

it»t-ha«af a , f e . f D ©B?©r± 

©J?^i4-t©itS^icl3itsfiB9l3feK©«afia f s 
ic a l t i» -f n © 7; Pi ic -r n r i> 4 a- -& 77^ -r ft 

T*iJ, B*ft»RSB«ElltS;iU,T 
S 8, IC « SiJ T * 4 „ 



-143- 







L 


T 




o P 


* n 


fc JS3 


m 


a 


f 


t>- e> » 




it e 




tt 








n if 




o 












CD 


<fc 




IC ffl 




/= 


« fi ffl 




35 


is -e * 


n if ^ 


tz t 


*. 


» 


m 


J£ it 


e © a 


z$ a 


f *< a 




* 


c © ii 


^ m 


m a 


f 


i 


t 




< an 


r *>• 






o 




* & fiS 


it is 


<t i 


© 


e 




h B 


as a a 


f *< 


a «a 


^> 


fl? 


58 7 © 


ir) w 






% 


a 


*5 SB 


ic A £ 


tt 


■a 7C 






T 


t> . H 


tt a 


f s 


A< iS 




ft IC 


(b 






g 


t 


03 


B3 "C ^ 




h £ ft « 




4 £ 


t IC i 


r> r 




T 




V\ 


«I 66 S 


tt a 


$5 DB 


IC 


A 


4 


f — 


h J3 & 


a a 


f A* 






n 


5 . 


L T , 


■e © 


tt 




IC 


It 


4 fS ?l 




03 ft 




a 


F 


sbli x 


^ a 


> 1 


© 






* n 




S 


ft. c 


© 


» 


m 


a tt a 


t i 


* W i' 


X 


» 


m t 


* 4 . 


<t -J 


T . 


tt 


m 


m 


* e © 


Si tt 


a f 








<c * 


* 4 . 




















*< 




r .. 


a tt a 


» rr 


g 8 


IC 




IC 


jC ffi « 


© # 




fig 


B 




a ia 


H * *T 


L 


{> © 




eg 




^- 5 * 






o 


i 






4 a ic 






% 






-15 




t it^ 


ts 


s 






if S 


tt 




© 


X 


s 35S 








e 






-r s 


c t 




fig 


t 


tt 


5 . 




* 


/: 


> 




IC £> l» 


r ii 


, f 




9 


fi-f-a n 




[ 56 








m ] 




















± 


IS 






X r> ic 


* ft 


Ofl © 




g 


m s 35 


a ic 


«fc n 


if 






tt a 


A<» 8£ 


to ic 


St it 




& 


m 


?i * t 


tt ill 




£ 


© 


r»i 


© tr 


- KB 


% a 




tt 


a 




IfST 


31- «B 


L . 




-3 




9 a 


> © 45 


it «• 


PR 


X 


<■ 


© 


tr - h 


S tt 


a «• 




P5 




(S SI 


a «t a 


«• » 


to u 


X 


i» 




. t L 


T -t 


n $ 






tt 




% a 




*> 


X 




5 „ <fc 


-> X , 


it*? 






s 


* ce ro 4 




A< tt 




03 


X 


. 35 a 




s ft 








£ tt 




o It 




tt 


a 


® 


« ic a 


o X 


» iB 




it 


03 




a * is 


at <t 


< 38 












4 . 




BS 


03 


ra * 


tt » w 
















3$ 


i 


0 


14 


* 36 


Bfl © - 


H is 


W ic 








* tt g 


9) £ 


£ IS 


© 


ta 


0 


fil fi£ % 7fi f 


■/ D 




m 




55 


2 a i4 


P! % 


ft 


35 


E 


(C 


*> i* 


5 i 9 


D > 


© 45 


tt 


* 




■r a , 


m 3 




PI 




ft 


» s 


03S)ife 


€■ S 


1- * 


•< 


u 




■f - h 


. » 


4 a 


14 




3ft 


© * 




£ 35 


a * 


* 


•r 




a: a , 


m 5 


a (± 










03 W> ft 




*- ^ 








+ - h 


t? * 


* o 

1 








□ > 


, 2 - 


f - 


j- m 






3 


... a $ 


it is » 



3 a ••• tt m ffl s * * s . 4 - * a « S s 5 ••• 



ftBa¥2-17421 (6) 



tt 


a 


ful Pr3 A F <t*ffll>Tttffl£ite© 


St 


S3 


03 Bj 


tt 


a 


F 


sbiStfl Lt, J 5. C e - h H iS 


a 


f 


b -P SB 


IE 


■f 


iCiCiit, ttaBSite©S 


tt 


a 


f © 




£- 






© 


35 




it 


1* 




T-t-©»iswffi*^cfaicifij±t?* 




o 








* 


fc* i^D>l©4S)JSW43ttffl 


( 


2 


n d 




c 


/ 


AF) *SWitcittiEfflSSSSit 


f 


«t 


«■ m 




r 


3? 


tflLri>4o Ltzt><-yX*3-9a 


> 


1 


«■ £' 


© 


35 


S 


icffliiCBillc^ •tOftaWISttitt 


( 


2 


n d 


) 


* 


S'J 


©artsssa^/Bv^T^toiws u 


*i 


< 


*f IS 


tt 


v< 






© 


45 tt 


ge 


(k 








IC 




4 


45 


tt 


«[©gi>5 3HI:3s«:IBimicMiE-r* 




t 








© 


t?. * b# a m 03 m s is is. * at i# t? 






o 






tt 


*i. *lfiiWI4±xELfc|gtSftlcPB 






n * 




© 


T 


14 tt V> o ffla L t J: 9 CSS 




Vr 


£f5 n 




© 




> l©«5SW45ttffl*<S"J©i»J 




35 


ES Ic 






T 




IC 




T tt iE 




£ 


If *S3 a *R±tS C i (.Sltl 


•e 


* 


5 . 




* 




fiE ffi , 6 ••• ffi ?l it m . 7 • •• £ IS 


it S it s 




8 




tfttatftfrSN 9 ■•• it J»i8 8 1 






1 0 








it S * S . 














HlfBSAftlSA *PJ± ft a iR 









-144- 



ftB3¥2-17421 (7) 



3a' 



W 



6 H ts 



ma.**. 



-9 



10 10a 

i 



3 1 



fn 



|ffligfcg-ifc»gL | ~ 9c 



^E^MMEJ--9e 



9a 



(a) 



□i- JjuuQji 



4F = 



XL**. ' 
*' c»*3t 



2nd 

<b) 



) 



» 2 a 



At 
at 



Fsb(=Fsai:NAF) 



Fsd(=t2ttD) 
FSa(=ttttA)! 




3 0 



-145- 



1 1 



T 



13 




12 



16 14 



8 4 0 



Do 



.15 



?SEI¥2-17421(8) 



! & 
— \f 



&jt£-16 



no 



m 5 a 



-146- 



